Interprofessional education (IPE) is a critical area needed to improve the quality of healthcare. Stereotypes of other disciplines persist by healthcare workers, limiting the ability to work as a team. Knowledge of roles of healthcare professions is a key competency of IPE. An online, 12-week course was developed to introduce students to the interdisciplinary nature of healthcare through case study models. Through built-in links, students explore medical terminology, diagnostic testing, pathophysiology, treatment, and health professionals who work as a team to diagnose and treat the patient. A 24-question survey was administered to a convenience sample of 582 high school students. Results of paired-samples t-tests showed significant increases pre-training to post-training in: 1) knowledge of the different roles of health professionals, (n = 338, M = .71, SEM = .01) to post-training (M = .82, SEM = .01), t(337) = 11.08, p<.001, pη 2 = .203, 2) and self-reported knowledge of roles of different health professions, pre-training (n = 338, M = 2.73, SEM = .30) to post-training (M = 3.60, SEM = .039), t(337) = 20.02, p < .001, pη 2 = .543. Interestingly, students' likelihood in a career in healthcare professions decreased significantly pre-training (n = 338, M = 4.30, SEM = .043) to post-training (M = 4.20, SEM = .06), t(337) = 2.21, p = .028, pη 2 = .016. Introducing knowledge of health professions to this population may be critical in avoiding stereotypes before a student enters a chosen career path, increasing the likelihood of participation in interdisciplinary teams.
Introduction
At the turn of the 21 st century, The Institute of Medicine [IOM] (2001) called for major reforms in the American health care system advocating for changes in the quality of care and effective use of resources. "Between the health care we have and the care we could have lies not just a gap, but a chasm" (IOM, 2001) . One of the factors leading to this gap in care is the changing nature of the patient. With scientific and technological advancements, people are living longer. When the 2001 IOM report was released, about 1 in 8 persons, or 13% of the population in the United States, were over 65 years of age. In 2018, that number rose to 16% of the population and projections are that it will rise to 23% by 2060 (Population Reference Bureau, 2019) . With people living longer, the shift in leading causes of disease are no longer acute, but chronic. These individuals often present with comorbid conditions, complicating their healthcare. The percentage of individuals over 65 reporting comorbid conditions increased from 20.2% in 2005 to 28% in 2014. The most common health conditions include cardiovascular disease, diabetes, cancer, and chronic obstructive pulmonary diseases (Atella et al., 2019) . This population has a corresponding higher utilization of healthcare, higher expenditures, with poorer health outcomes (Palladino, Lee, Ashworth, Triassi, & Millett, 2016) .
Addressing gaps in healthcare with a changing population is challenging. Rather than simply finding a cure, treating chronic disease involves controlling symptoms while managing chronic care, and maximizing quality of life (Hall & Weaver, 2001) . The IOM (2001) called for healthcare professionals to work together in teams. In the last century, a family physician often was responsible for all of an individual's healthcare needs. With changing demographics, a team approach is more effective and may include different physicians, nurses, social workers, diagnostic technicians, and others (Nester, 2016) . The Mayo Clinic is an example of a nonprofit hospital that promotes team-based medicine.
"Patients who come to Mayo Clinic with complex medical conditions benefit from the pooling of knowledge within the organization that is relevant to their care-they get the benefit of an integrated team" (Berry & Beckham, 2014) . Mitchell et al., (2019) reported findings on Mayo Clinic's implementation of a primary care clinic that utilized team-based care. Teams are comprised of five physicians, ten advanced practice practitioners, registered nurses, behavioral health providers, and community specialists. In a two-year study, patient satisfaction increased from 82.6% to 89.4%. Patient costs slightly decreased and team satisfaction had a mean positive response of 80%. A study of patients with multiple chronic health conditions in a federally funded health center demonstrated a 70% patient satisfaction when treated with a multi-disciplinary healthcare team (Smith, Johnson-Lawrence, Andrews, & Parker, 2017) .
With the growing need and success of interdisciplinary healthcare teams, it is imperative that education also shifts to emphasize interdisciplinary teams. The need for interprofessional education (IPE) was highlighted as a critical need to improve healthcare in America (IOM, 2001) . IPE has been defined as "two or more professions who learn with, from and about each other to improve collaboration and quality of care" (Barr, 2002) .
Limited knowledge and stereotypes of others in the healthcare team persist, especially regarding clinical knowledge and ability. Hean, Clark, Adams, & Humphris (2006) found that students entering their first year of university studies had formed distinct stereotypical attitudes of health professional groups, and subsets of these groups. Midwives, social workers and nurses were ranked highest on interpersonal skills and on being team players. Physicians and pharmacists ranked highest on academic ability and lowest on being team players. Doctors were also given high scores on leadership ability. Interestingly, nurses were ranked lower on their ability to make decisions. Michalec, Giordano, Arenson, Antony, & Rose, (2013) , found that inaugural students in individual health professions rated their own discipline highest in almost every measureable attribute, causing them to view every other discipline as less favorable, making it difficult to work as a healthcare team. Ekmekci (2013) found when IPE components were incorporated into a student's curriculum; the tendency for stereotyping decreased significantly compared to students without the IPE components.
Knowledge of the roles of various health professions has been identified as a key competency of IPE (MacDonald et al., 2010; Bryne & Pettigrew, 2010) . This competency can be broken down to indicators of behavior: It stands to reason that if knowledge can be introduced before a student begins pursuing their individual discipline, they may be less likely to form negative stereotypes and more likely to welcome a team approach to medicine.
A number of programs have demonstrated the value of introducing high school students to a variety of health professions. Afghani, Santos, Angulo, & Muratori (2013) utilized faculty and medical students to mentor high school students in a summer program, increasing interest of the students in pursuing a health profession. Zavattieri, D'Anna, & Maillet (2007) looked at the longitudinal effects of a high school Health Science careers program, finding that approximately half of the participants pursued a career in health professions. Other programs have focused on introducing minorities to healthcare fields (Gefter et. al., 2018; Balogun, Sloan, & Hardney, 2005; Derck, Zahn, Finks, Mand, & Sandhu, 2016; Danner, et. al, 2017) .
A natural conclusion would be that students' knowledge of the roles and responsibilities of various health professions would increase in these outreach programs, yet the literature shows little reporting in changes in knowledge. In addition, the majority of studies did not focus on interventions that introduced the interprofessional nature of healthcare to the high school population. One exception is a study by Hayward, Canali, & Hill (2005) which utilized high school seniors, paired with health profession students, to develop interdisciplinary case studies. A faculty member working with the groups commented that it was beneficial for the students to learn how "different medical professions work together and who is responsible for what part of the patient's care." Lindqvist, Duncan, Shepstone, Watts, & Pearce (2005) also found significant changes in attitude towards other health professions, when interdisciplinary teams worked through case studies.
Case Based Learning (CBL) may be an effective means to introduce health professionals as a team to the high school population. CBL is an effective means to impart relevance, and aid in connecting theory to practice. Dowd & Davidhizar (1999) argue that CBL promotes critical thinking. By giving students experience in solving case scenarios, students accumulate knowledge that is more applicable in the clinical setting. In a systematic review of CBL in health professional education, students overwhelmingly felt this methodology enhanced their learning (Thistlethwaite et. al, 2012) . Impact can range from simple knowledge gains to changing patient practice (McLean, 2016) . It is reasonable to conclude that students may increase knowledge of the different roles of health professionals through case scenarios built on evidence-based medicine.
Through our literature review, we have not found an intervention that introduces secondary students to the roles of members of the healthcare team through case-based learning. In response to these findings, we developed a unique online course that introduces the interdisciplinary roles of health professionals through case studies. The purpose of this study is to 1) assess if students' knowledge of the responsibilities of different health professions changes from pre-to post-training, 2) assess if self-reported knowledge of different health professions changes from pre-to post-training, 3) assess if students' interest in pursuing a health profession changes over the course of study.
Material and Method

Subjects
An online course introducing students to health professionals through medical case studies was offered to secondary students as concurrent enrollment (CE) at 25 high schools in Utah, and also offered as an elective course for pre-program Allied Health university students. CE courses are defined as those in which a student may gain both high school and university credit. The course is typically offered as part of a block of Health Science courses, designated by the Utah State Board of Education as "Career and Technical Education (CTE) pathways (Utah State Board of Education, 2019). Course offerings include biotechnology, medical anatomy and physiology, medical math, nutrition, and medical terminology.
Five hundred and eighty two subjects enrolled in the study. Subjects were limited to students enrolled in the Concurrent Enrollment course in the state of Utah. Participants were between 16-18 years of age. Seventy-nine percent of participants self-reported as Caucasian, 12% Hispanic, 4% Asian, 2% Black or African American, 2% Pacific Islander, and 1% mixed raced. These demographics are representative of Utah demographics reported in 2019 (Utah Population, 2019).
Sampling Procedures
High school instructors were given written instructions regarding the study, and asked to give recruitment flyers and consent forms to students participating in the course. Students were awarded 10 points of extra credit upon completion of the pre-training survey, and 10 points upon completion of the post-training survey. This represents 3% of the total points possible for the course. Students that opted out of the study were given the option of writing a one-page paper on a health profession of their choice for each survey, providing the opportunity of earning the same amount of extra credit. The Weber State University Institutional Review Board approved this study.
Sample Size
In order to achieve a 95% confidence level and a 5% margin of error, 377 participants were needed for the study. Researchers planned to recruit 600 subjects to account for attrition. Five hundred and eighty two subjects consented to the study and completed pre-training surveys. Post-training surveys were completed by 411 students, which represents a 29% attrition rate. Students from one of the participating high schools did not complete post-training surveys (n=22). There is also a typical 10-20% attrition rate from CE classes as students self-select out of the course during the semester.
Measures
A 24-question survey was developed to assess knowledge and interest of individual health professions introduced throughout the course (See Appendix). The survey was broken into three sections:
1. Thirteen questions assessing knowledge of the responsibilities of various health professions. These questions are scenario-based, multiple choice questions.
2. Ten Likert-scale questions providing a self-assessment of knowledge of individual health professions.
One question assessing interest in pursuing a health profession.
Pre-post-surveys were delivered through Qualtrics online surveys. Qualtrics protects data by securing their servers with firewalls and regularly performs scans to detect any vulnerabilities in their systems. High school instructors were trained in administering the surveys in a secure testing environment. Individual surveys were not identified by name. Only researchers involved in the study had access to the data.
Research Design
This study utilized a within-subjects repeated measure design. Subjects completed a pre-training survey followed by a 12-week course (see course design, section 2.34). At the conclusion of the course, subjects completed the post-training survey. High school instructors are trained with course content and delivery individually at their time of appointment, and yearly at an annual CE instructor meeting. At this annual meeting, high school instructors were trained regarding recruitment of subjects, consent, and course delivery.
Intervention/Course Design
An online course was designed that introduces twelve medical case studies, focusing on patient case histories. Each case is presented as a patient story. Within the story, students review the 1) anatomy and physiology of the body system as it pertains to the case, 2) medical terminology, 3) patient symptoms 4) diagnostic testing, 5) the pathophysiology of the disease process, 6) treatment and 7) the health professionals who work as a team to diagnose and treat disease. The case study topics with their accompanying body systems can be viewed in Table 1 . Within each case, there are links to supporting pages and video, allowing students to utilize medical sites on the web as well as supporting pages built for the course. This supporting material includes a built-in medical dictionary, overview of diagnostic testing methods, the disease process, and descriptions of each health profession, which explore the job description, educational requirements, compensation ranges, and future opportunities for each of the health professions presented. See Figure 1 .
Figure 1. Case Study and Supporting Pages
Throughout each case study, the health professionals are presented as working together as a team. Figure 2 is an example of the health professionals interacting in a case study of a patient with a severe burn.
Figure 2. Interdisciplinary Health Care Team
Each case study concludes with a summary page. As part of the summary, the roles and responsibilities of each health professional in the case are delineated. As students explore the patient's story, they can observe the interactions of the health professionals involved in diagnosing and treating the patient.
Course assessment includes completion of study materials included in a workbook that accompanies the course. Students are also required to complete a pre-test and exam, which accompany each module.
This course was completed between 12-16 weeks of study, depending on the participating high school. Individual school districts vary in Utah with some being trimester based, and others semester based. High school delivery also varies with course offerings. Several high school districts offer the course in a composite two class period course, which includes Introductory Medical Anatomy and Physiology, CE Medical Terminology, and the CE Case Studies course described in this article. Other districts offer the course as a stand-alone one period course. The different delivery methods of this course were not controlled for in the study.
Results
The current study investigated the effect of training on 1) students' knowledge of the different roles of health care professionals, 2) students' self-reported knowledge of the responsibilities of different members of a healthcare team, and 3) students' interest in pursuing a career in the healthcare professions. These variables were computed from students' responses on a questionnaire (See Appendix). Students' knowledge of different roles was computed from percentage of correct responses on 13 multiple-choice questions (.25 probability correct response) about types of jobs conducted by different healthcare professions. Students' knowledge of healthcare team member responsibilities was computed from an average of responses to 10 questions on a 5pt-scale (1 = "No Knowledge" to 5 = "I know a lot about this profession"). Likelihood of pursuing a career in the healthcare profession was based on a single 5pt-scale question (1 = "Not likely" to 5 = "Definitely") assessing likelihood of pursuing a healthcare profession post-high school.
Results Table 2 ). 
Discussion
This study demonstrated significant effects on knowledge of the different roles of health professions and self-reported knowledge of the responsibilities of health professionals following the conclusion of the course. Increasing knowledge before a student enters their chosen discipline is important in decreasing negative stereotypes and increasing an open mind towards interdisciplinary teamwork. This course introduces a unique opportunity to introduce this knowledge early to secondary students, who are still exploring and forming opinions about their future chosen discipline. Interesting findings were that students' interest in choosing a healthcare profession decreased significantly after participating in the course. This finding has several possible explanations. Secondary students are just beginning to explore possible career paths. Gore et al., (2018) looked at variables that affect students' choice of a career in medicine with one of the variables being self-perception of academic performance. The course described in this article is a university level course, offered concurrently to secondary students. By nature, this course is difficult for this population. Less desirable academic performance in the Case Study course, as well as additional health career courses taken as part of the CTE pathway may influence a student's decision to change career paths from a health career. Ultimately, this may be to the student's benefit. Health Science career paths are rigorous, and may not be the best fit for a particular student. Figuring this out early, before investing time and money in college, may prove beneficial to the individual student.
Limitations of this study include the use of a convenience sample specific to this course and the state of Utah. The study was limited to students that speak English, and students that self-selected a career course cluster in Health Science. This study was limited to the assessment of knowledge of health profession roles and self-assessment of the knowledge of those roles. The tool used for the survey was developed based on information presented in the course, limiting its applicability to other interventions. Confounding variables that were not controlled for include time spent on the course, and other courses taken concurrently. Both may have had an effect on individual outcomes.
Future studies should assess other dependent variables including attitudes and knowledge of the interdisciplinary roles of health professionals. Of interest would also be an assessment of the impact of the course on knowledge and interest in pursuing "silent" health professions, professions that may not be as well known, but are still an important part of the team. A longitudinal study following a cohort of students that complete this course would be of interest, specifically, is there an impact of the course on a student's chosen profession and knowledge and attitudes towards others in the healthcare team. Future studies should also assess differences in knowledge of health profession roles, and attitudes towards different health professions, between the high school population, and pre-program allied health students.
Researchers should continue to look for ways to introduce secondary students to the interdisciplinary nature of the healthcare team. By introducing this knowledge early, it could be hypothesized that students' stereotyping of other health professions would decrease, thus increasing positive attitudes towards working as a healthcare team.
 Respiratory Therapist
A football player is injured on the field. An athletic trainer would:
 Assess field injuries and provide first response treatment 
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